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摘     要 









    1.选择天然高分子材料明胶与 3－（环氧丙烷丙基）三甲氧基硅烷（GPSM）
和 Ca2+进行混杂，采用溶胶－凝胶和冷冻干燥等方法，制备了三维、多孔的明胶
－硅氧烷复合支架材料，并考查了其生物活性。结果表明：（1）复合 Ca2+的明胶
－硅氧烷复合支架材料具有良好的孔隙结构，孔径为 100 μm 左右；（2）可以通
过预冷冻温度来控制支架材料的孔隙结构；（3）具有较高的生物活性，可望在骨
组织工程中得到有效利用。 














































    Bone defect repaired is one of the difficult problems for surgeon. At present, the 
transplantation of autogenous osteoblastes to regenerate bone tissue or more 
biomaterials including metal, ceramics material, macromolecule materials and their 
composites are widely used. But they cannot be satisfied with high mechanical 
strength and good bioactivity. To overcome the lack, scaffold materials of bone tissue 
engineering are more and more have been applicated in the defect repaired。 
The aim of this thesis is to develop a novel kind of scaffolds for bone tissue 
which may not only be biocompatible and bioactive, but also prevent the bone 
infection. We loaded delivery microparticles systems into porous gelatin-siloxane 
hybrids , and prepared the scaffolds which are capable of controlled release of drug. 
The bioactivity and the drug release behaviors in vitro were also investigated. 
    1. The porous gelatin-siloxane hybrids were prepared by sol-gel method and 
lyophilization. The bioactivity as bone tissue engineering scaffolds was studied . The 
results show that the porous scaffolds had good network pore structures. The pore size 
of the hybrids could be well controlled by the freezing temperature. The 
gelatin-siloxane hybrids had good bioactivity. Thus, they may construct a promising 
scaffolds for tissue engineering. 
    2. Porous gentamicin sulfate-loaded gelatin-siloxane hybrids were successfully 
synthesized. The drug release of gentamicin sulfate(GS) was with a burst, followed by 
an almost constant release up to 7 days. In vitro bioactivity studies revealed that both 
gentamicin loaded and drug-free hybrids have bioactivity. Gentamicin sulfate- 
incorporation did not affect the bioactivity of the hybrids, but may enhance it instead. 
    3. The microparticles of gentamicin sulfate - gelatin-siloxane were prepared by 
chemical deposition methods. The influence of components and preparing conditions 
on the micromorphology of those microparticles was also investigated. The GS- 
gelatin-siloxane microparticles have spherical shape with a size range of 300-500 nm.  
 4. We loaded delivery microparticles systems into porous gelatin-siloxane 
hybrids. The bioactivity and the drug release behaviors in vitro were also investigated. 














     Hence, it is expected that the gentamicin sulfate microparticles-loaded 
gelatin-siloxane hybrids will an ideal scaffold for bone tissue and as an antibiotic 
depot in the treatment and prevention of bone infection . 
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第一章    文献综述 
1．骨组织介绍 





1.1 骨组织（osseous tissue）的结构 
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图 1.1 骨组织和各种细胞 
 
1.1.1 骨基质 
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图 1.2 长骨骨干结构模式图 
 
1.2.2 骨组织的细胞 
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图 1.3 骨细胞超微结构模式图 



































































    骨具有再生和自修复能力，但如果对于由肿瘤、外伤、骨疾及骨异常生长所
造成的骨缺损，在单纯依靠骨的自修复无法愈合的情况下，则需要采用外科手术
治疗，骨缺损的质量是长期困扰外科医生的一个棘手难题。 
    骨缺损的修复实际上是一个骨再生的过程，在理想情况下，当骨修复完成后，
常无瘢痕残留。目前多采用自体骨嫁接或异体骨移植，或者广泛采用金属、陶瓷、
高分子材料以及复合材料等各种人造骨替代材料的方法进行修复。 










    组织工程是近年来随着现代生物材料技术和细胞生物技术等多种新兴技术























图 1.5  组织工程的基本原理 
 
    骨组织工程学就是利用组织工程学进行骨组织缺损的修复或重建，是继软骨
组织之后研究得较早、较多的对象。 




































锌离子、转化生长因子 β（TGF β）、胰岛素样生长因子Ⅱ（IGF Ⅱ）、碱性成纤
维细胞生长因子（bFGF）、血小板衍化生长因子（PDGF）、基因重组人骨形成蛋
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